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Summary

Measurements of thermal structure reveal the sporadic occurrence of temperaure inversions in the mesosphere, which are
characterized by positive lapse rates of temperature. Severa explanaions have been proposed for this anomalous therma
sructure, induding gravity waves and thermd tides. This paper investigates the relationship between mesospheric
inversons and planetary waves in atwo-pronged anadyss: observed three-dimensiond structures of mesospheric inversions
from French lidar and UARS MLS, and modd smulations The study finds that mesospheric inversons may be part of a
more extensive pattern related to planetary wave activity.

Thermal structurein the mesosphereis beieved to be a senstiveindicator of global climate change. These analyses improve
our understanding of the Earth themd structure in the upper amosphere, and will benefit society by making scientific

progresses in amospheric physics and dynamics.

Figure 5 presents the synoptic map of temperature a
81km, a levd that dices through the top of the inverson
and the seepest negative lgpse rate. The warm anomaly is
intensfied at this dtitude, reflecting inverted thermal
structure bel ow.

Temperature The mesospheric inversions form in association with an

- abrupt phase hift of planetary wave temperature. It drives
wave temperature out of phase with wave geopotentid,
which in turn ates the verticd dructure of planetary
waves. from westward tilt and upward amplification below
the inverson to nearly barotropic structure and decay
above the inverson. Attending the upward decay of
planetary waves is a rdaxation of flow digtortion, as the
vortex isgradualy restored towards polar symmetry. This
behavior is favored during sratospheric warmings
Planetary waves are then amplified in the stratosphere and
lower mesosphere, leading to a major displacement and
digtortion of the vortex.

The synoptic globa dructure shown here reveds a
coherent pattern of inverted themal structure, one that
extends over large horizontd dimensons and is closdy
rdated to plangtary wave sructure. The correspondence
between mesospheric inversons and plangtary  wave
dructure does not rule out contributions from other
mechanisms. However, it makes clear that digortions of
the dreculation asxociated with planetary waves can
produce inverted therma gructure that is coherent over
larae snace scAlesand timesdes




